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In recent 20 years, system identification method had explored by researchers is
of increasingly deep perfection. However, there are some shortcomings and
limitations in the relatively mature traditional system identification method,which
usually seek for a deterministic model to approximate the real plant model.Yet system
identification method and controller design which respectively depend on their own
independently optimal criterion, are superficially consistent but essentially separate,
and the obtained controller on the basis of the identified model will not always ensure
the stability and the desired control performance. Therefore, the control-oriented
identification which combines system identification theory with robust control theory
cames into being. Iterative identification, which is one of the ways of combining
system identification with control theory, has been extensively studied in the high
performance controller design of complex systems.
However, in iterative identification, the controller design is often considered in
the worst case for analysis and synthesis, and it is too conservative when involving the
robustness problem. Randomization method is derived in the probabilistic context is
based on uncertainty randomization. Compared with the traditional way of robustness
analysis, it prevails with reduced complexity and better conservative property. To this
end, this paper presents the iteration randomization method applied to identify the
robustness analysis of controller design. The innovation lies in the representation of
the identification uncertain model set with v-gap model uncertainty structure. It
includes the uncertain items used to describe the model error and is equivalently
described as an additive uncertainty set. For additive uncertainty structure containing
only a single, non-structural parameter but bounded uncertainties, from the viewpoint
of probability, we describe the uncertainty parameters as random variables, and
assume the probability density, then sample models in the model set to generate a















the probability of the entire uncertainty model set stabilized by the designed
controller . The estimated result is not only qualitative,but also quantitative in the
robust stability analysis of the designed controller during iterative identification
process.
In this paper, we redescribe and re-characterize the traditional robust control
stability problem by using the depiction of probability, which provides a kind of new
idea and methods for control-oriented identification. This paper illustrates the
effectiveness of the method with two simulation examples, and it contributes to more
deep application of the randomization method to control oriented identification
system.
A summary of the full text and the directions for further studies are given at the
end of this thesis.
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